Synaptic remodeling in the arcuate nucleus during the estrous cycle is induced by estrogen and precedes the preovulatory gonadotropin surge.
We have shown that the ovarian cycle is accompanied by a fall in the axosomatic synapses on randomly selected neurons of the arcuate nucleus by the morning of estrus, with a return to the preovulatory levels by the morning of metestrus, indicating a possible role in positive feedback. However, it remains to be proven that the circulating estradiol is the actual regulator of this physiological synaptic plasticity, or that estrogen-induced synaptic retraction precedes in the surge of gonadotropins at midcycle. To resolve these questions, we used an estradiol-immunoneutralization protocol and studied arcuate nucleus axosomatic synapses during the critical points of the estrous cycle. In addition to blocking positive feedback, estrogen immunoneutralization abolished synaptic retraction in the arcuate nucleus. As a positive control, the nonbinding estrogen diethylstilbestrol maintained the gonadotropin surge and synaptic retraction in the antiestradiol-treated animals. Furthermore, in the diluent-treated cycling control females, the synaptic retraction was found to precede the preovulatory LH surge. We demonstrated that the midcycle synaptic retraction of arcuate nucleus synapses is induced by the preovulatory estradiol surge, and that these morphological events precede the preovulatory gonadotropin surge. Taken together, these observations strongly suggest that the hypothalamic mechanism underlying the physiological disinhibition of gonadotropins at midcycle (positive feedback) requires estrogen-induced synaptic retraction in the arcuate nucleus.